The overactive bladder is the commonest underlying bladder disorder causing urinary incontinence in elderly people. Management of the condition relies upon a holistic assessment of the problem, lifestyle adjustment, behavioural management and drug therapy. The majority of currently available drugs rely on their anti-muscarinic properties for efficacy. Both behavioural techniques and drug therapy are effective in treatment of the elderly and each modality has a particular role to play in successful treatment and maintenance of this condition.
A diagnosis of detrusor overactivity, as defined by the International Continence Society, is based upon finding a spontaneous or provoked detrusor contraction whilst filling the bladder during urodynamic testing [1] . Twentyfive percent of people with the classical symptoms of urgency, frequency with or without urge incontinence are not identified by these criteria, as they do not have spontaneous detrusor contractions during urodynamic testing and, in addition, up to 60% of normal, asymptomatic individuals exhibit spontaneous detrusor contractions during such investigations [2] . The clinical syndrome bladder overactivity is used to describe these individuals.
The true incidence of symptomatic bladder overactivity is estimated at between 10-15% of men and women between 10 and 50, rising to 35% of those aged over 75 years old [3] . Although its incidence increases with advancing age, bladder overactivity should not be considered by either the older individual or the healthcare provider to be an expectation of old age.
In the vast majority of cases, the cause of bladder overactivity is unknown. However, it is, as noted above, commonly associated with bladder outflow obstruction, in men and with pelvic surgery in women and neurological injury or disease, such as spinal cord injury, multiple sclerosis, cerebrovascular disease, Parkinson's or Alzheimer's disease.
Overactive bladder can significantly affect quality of life. In a recent survey of 16,776 interviews, 65% of respondents with overactive bladder symptoms reported that the condition adversely affected their daily life [4] . Although 60% of respondents had consulted a doctor about their symptoms, only 27% were receiving treatment. There is thus considerable scope for improving both diagnosis and treatment.
There is growing evidence that the presence of an overactive bladder can adversely affect morbidity. There is an increased incidence of falls [5] , depression [6] , institutionalization, and social isolation [7] . There is as yet no evidence to suggest that treating the overactive bladder can reduce these.
Making the diagnosis
Patients' symptoms are extremely important in making a diagnosis of bladder overactivity. A relevant focused structured history is therefore an essential component to making the correct diagnosis (Table 1) . Not all patients may experience all symptoms and many understandably go to great lengths to avoid experiencing incontinence. Most often this is achieved either by restricting fluid intake or increasing urinary frequency.
In addition to taking a relevant history, a patientcompleted voiding diary is a useful aid [8] . The diary (Table 3) .
Urinary tract infection and calculi may cause urinary urgency and urge incontinence and should be excluded at an early stage. The simplest method to exclude infection is to use a rapid urinalysis dipstick. The leucocyte esterase and nitrite tests are an accurate method of assessing the absence of infection (combined negative predictive value 98%) and can enable early treatment. If recurrent infections or haematuria in the absence of infection are noted and subsequently confirmed then further investigation is needed.
Behavioural therapy
Bladder retraining was first described in 1966 [9] . This technique involves the simple maxim 'hold on'. This is simple to say but far from simple to perform, requiring much motivation and will power. Even in the most motivated patient, bladder retraining can take months to achieve a lasting change in habit and because of the difficulty and continual attention required there is a high relapse rate. The regimen involves a gradual increase in the voiding interval, using frequency-volume charts as an objective reinforcement and guide. Data from trials of this method alone are conflicting and there have been few of sufficient methodological quality, to allow firm conclusions to be drawn. Burgio et al., in a recent study of 197 women aged 55-92, showed that behavioural techniques alone may improve patients' experience of their disease to a similar extent to drug therapy when used alone. Both treatments were more effective than placebo. This study was limited by the fact that patients had to be mobile, motivated and without cognitive impairment [10] . There are data to suggest that a combination of pharmacotherapy and behavioural techniques may achieve results, which are superior to either technique in isolation, although the number of patients in this study progressing to combination therapy was small. Where the patient is cognitively impaired or institutionalized, a progressive regular toileting regimen may be employed [11] . There are no data to support the additional use of drugs in this population [12] .
Pharmacological treatment
For the bladder, the main drug target has been the muscarinic receptor. In the normal human bladder 100% of motor function is mediated by M3 receptors. However there is some evidence in the abnormal bladder that ATP acting via P2x receptors may be significant [13] . There is as yet, unfortunately, no therapeutic option.
Antimuscarinic drugs are currently the most widely used treatment in the UK. However, data suggesting that such drugs can inhibit contractions of the detrusor are conflicting [14 -16] but this does not appear to affect response to treatment. Trials, which have utilized urodynamic studies to assess efficacy, have normally shown that bladder capacity alone is significantly changed following treatment [17] . There are also data, which suggest those patients' symptoms respond as well to antimuscarinic agents regardless of the diagnosis being made by urodynamic or clinical characterisation [18] . The chief drawback of these agents has been their side effect profile, as the target receptor is ubiquitous in the body. Side effects such as dry mouth, constipation, blurred vision and oesophageal reflux, have limited the tolerability of these agents. The elderly are particularly susceptible if side effects are experienced. The most commonly prescribed treatment for the overactive bladder in the UK is oxybutynin. Oxybutynin is both antimuscarinic, a direct muscle relaxant and a local anaesthetic agent. Its chief metabolite, N-desethyl oxybutynin is also pharmacologically active and occurs in higher concentrations than the parent compound and is thought to be responsible for many of the adverse effects related to this drug. The efficacy of oxybutynin has been shown in both open and controlled trials [19, 20] . The main drawback in trials of high dose oxybutynin (5 mg tds) has been the incidence of side effects; the withdrawal rate has varied between 22-40% with up to 80% suffering significant adverse reactions. More recent work, using lower doses of the drug has also shown efficacy with a concomitant reduction in the adverse effects and an enhanced level of tolerability [21, 22] .
However, only 10-30% of patients will still be taking the drug one-year after initiation [23] . Oxybutynin has been found to add little to the clinical effectiveness of a prompted voiding regimen in a nursing home population [24] . The modified release preparation, Oxybutynin XL retains the efficacy of the standard release form but with up to 40% fewer reported side effects [25] . Recent studies have concentrated upon comparing this compound to immediate release oxybutynin and have resulted in an equivalent efficacy in controlling urge incontinence. The incidence of dry mouth was similar, but with a reduced severity in one study [26] and was reduced in incidence in a second [27] . In this study approximately two thirds of the patients prescribed extended-release oxybutynin for detrusor instability were still taking the medication 6 months later. These studies have included men and women up to the eighth decade of life. From available data there appears to be no gender specificity.
Tolterodine is a newer, non-selective anti-muscarinic competitive antagonist, which, in the anaesthetized cat model, appears to have some functional selectivity for bladder muscarinic receptors over those in the salivary glands [28] . This appears to explain the lower incidence of dry mouth and the reduction in withdrawals due to severe dry mouth seen with use of the drug. Like oxybutynin it too has an active metabolite which appears to be responsible for some of the observed therapeutic effect [29] . Several randomized, double blind placebo controlled studies in patients with detrusor instability, detrusor hyperreflexia, overactive bladder and specifically in the elderly have been performed [31, 32] . In doses of 2 mg twice daily, tolterodine has consistently resulted in a reduction in urinary frequency and, in some trials, a reduction in the number of incontinence episodes. Where tolterodine has been compared to oxybutynin, the drug has been found equally efficacious in the elderly [30, 33] and has the advantage of greater tolerability and fewer withdrawals due to adverse effects. There has been no direct comparison with the lower doses of oxybutynin used widely in UK practice. The proportion of patients continuing therapy for 6 months in one study comparing approximately 500 patients taking either tolterodine or oxybutynin was statistically superior for tolterodine (32%) compared with IR (immediate release) oxybutynin (5 mg tds) (22%, P-0.001). For those discontinuing either drug, oxybutynin was stopped significantly earlier [34] . In one open label study, including patients over 65, 70% of 854 patients remained on treatment for 9 months. Dry mouth was the most frequently reported adverse event, occurring in 28% of patients (intensity: 19% mild, 7% moderate, 2% severe). 9% of patients withdrew due to adverse events [35] .
Although tolterodine is more costly than oxybutynin (£30.56 compared to £8.48), its use may allow treatment of a greater number of patients. What is not known, and not yet tested, is whether tolterodine has any other advantages, such as its effect upon cognitive impairment. The effect of bladder retraining with or without the drug has not been assessed other than in a relatively small study [36] .
Tolterodine is also available in an extended release once daily preparation. In a recent study involving 1500 patients comparing IR tolterodine with once daily dose and placebo, both treatments significantly reduced incontinence episodes though the extended release (ER) formulation was 18% more effective than IR (P-0.05). Dry mouth was 23% lower in ER. This may therefore be a useful progression as once daily regimen is easier to take and in this study had a better side effect profile. (It has also been shown that there is no consideration as to relation to food [37] ).
The older antimuscarinic drug imipramine, although not licensed for treatment of detrusor instability or overactive bladder, is commonly used for this indication. It is both a centrally and peripherally acting antimuscarinic agent, it blocks reuptake of 5-hydroxytryptamine and norepinephrine and has alpha adrenergic agonist properties. There is no evidence that imipramine can suppress unstable detrusor contractions but several small trials have shown the drug efficacious in the treatment of detrusor instability [38] although a recent Drug & Therapeutics bulletin [39] felt that the data available does not justify its use. In the treatment of 10 elderly patients with detrusor instability the use of imipramine was efficacious in achieving continence (6/10 patients) in doses between 25-150 mg [40, 41] .
Propiverine hydrochloride has combined antimuscarinic and calcium channel blocking activity. It has several active metabolites and is rapidly absorbed orally where it undergoes significant first pass metabolism. There has been no cardiac toxicity associated with use of the drug to date. Placebo controlled clinical trials have demonstrated superiority to placebo in the treatment of detrusor hyperreflexia in a two week double blind placebo controlled trial of oral treatment [42] . Comparative trials, have demonstrated that propiverine has a similar efficacy to oxybutynin [43, 44] . Madersbacher, in a recent four-week study comparing the use of propiverine against oxybutynin 5 mg b.d. and placebo [43] , reported a similar efficacy in treatment of symptoms to oxybutynin, but with statistically significantly milder, and less common incidence of dry mouth. Up to 20% of patients do however, experience adverse effects which are mainly anticholinergic in nature. There are as yet no longer term data from European trials of the drug and its use has been confined to patients with urodynamically confirmed detrusor instability. In addition, there is no evidence regarding use of the drug in relation to behavioural intervention. The place of propiverine in the treatment of overactive bladder in the UK remains to be resolved but given its equal efficacy and apparent milder incidence of side effects it is likely to remain as an alternative second line treatment.
Trospium chloride, an antimuscarinic agent derived from atropine, has also recently been approved for use in Europe. This drug has been shown to be effective in the treatment of detrusor instability in several randomized controlled trials using urodynamic measures of diagnosis and extent of disease as well as clinical and quality of life outcomes [45, 46] .
The drug has been assessed in short-term studies versus placebo and standard release oxybutynin and has been found to be superior in effect to placebo and equivalent in efficacy to oxybutynin, when treating detrusor hyperreflexia, at doses of 5 mg three times daily. The number of withdrawals due to side effects in the trospium group was lower than the oxybutynin group [47] .
The potential for antimuscarinic agents to cause deterioration in cognition, especially in the elderly, has been well recognized in association with oxybutynin [48, 49] . The effect of trospium chloride on EEG activity has been assessed compared to oxybutynin administration in two studies in healthy volunteers. When comparing EEG tracings after administration of oxybutynin, tolterodine and trospium, only oxybutynin was shown to result in power reductions in EEG frequency bands [50] . This difference is due to the fact that oxybutynin is most lipophilic and thus able to cross the blood brain barrier. A similar minimal reduction in quantitative EEG activity has also been reported for tolterodine [50] . How the EEG tracings correspond to cognitive ability has not yet been shown; this would be particularly important in the elderly with mild cognitive impairment to determine the safety of these treatments.
Summary
Overactive bladder is a common condition, seen commonly in the elderly but it is probably not an effect of ageing as is often thought by patients, carers and unfortunately, by many physicians. Urge incontinence has significant effect on morbidity and quality of life, yet is rarely treated despite a growing evidence base.
For institutionalized patients who are cognitively impaired a structured toileting programme has proven beneficial but difficult to maintain in terms of physical resources. Behavioural therapy alone is efficacious, even in housebound older adults.
The choice of which drug to use should, like all practice of medicine in the elderly, incorporate patient characteristics, side effect profile, cost and compliance. There is good evidence that the once daily formulations of oxybutynin and tolterodine are as effective as currently available formulations and this would assist in compliance in the non-clinical trial situation.
Key points:
. Bladder overactivity is the commonest underlying cause for bladder problems in the elderly. . Bladder problems are associated with considerable morbidity in older individuals. . An holistic assessment of the problem may add to the efficacy of drug and behavioural techniques to manage the bladder. . The majority of individuals do not need invasive testing prior to treatment of their bladder problem. . Drug and behavioural therapy is effective, even in the frail elderly.
